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1. M351AVIA (Growth)
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M3awuIn 1 anuenmasluunazrilsnsnaassvstlamesn ldsuemsnauavsien

HANANNUIZEZIIAT 180 TU

o T S d o
58ﬂUﬁ1H51UﬂNﬁN1uﬂ‘m1i (lﬂﬂil“lﬁuﬂ)

PEAIAR N P-valule
ganaugu  aligdune  aldzaun 12 lne

09 _ 4.8+0.40"  4.8+0.40" 4.8+0.40" 4.8+0.40" -

30 MU 4.9+0.06" 4.9+0.0" 4.9+0.0" 4.9+0.06°  0.596
60 U 5.240.12"  5.1+0.08" 5.120.10™ 5.1£0.12°  0.432
90 U 5.5£0.10°  5.4+0.06" 5.4+0.10" 5.4+0.18"  0.571
120 2 5.7£0.06°  5.6+0.08" 5.6+0.12" 5.6£0.22"  0.688
150 6.0£0.09"  5.8+0.06" 5.9+0.09" 6.0£0.23"  0.685
180 u 6.4+0.05"  6.3x0.03" 6.4+0.05" 6.4+0.18"  0.723
Aunie (BuALA3) 5.5+0.06°  5.4+0.02" 5.4+0.06" 5.5£0.13"  0.752

vianume Ande £ SD Nnudedadnysnudengy os Tunuauew uaash lilinnuuan

ANNUNADA
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Y [ [ ]
AITNNUIN 2 ﬁmﬁnmﬁﬂmmawmumwﬂaawmﬂammw"lﬁ’i"uam15Nanmm1ﬂ‘ﬁ

HANANUTZEZIIAT 180 TU

o 1o s d
58ﬂU’d”l‘H5'lU’ﬂNﬂ1l1Llﬂ'lﬁ'l‘i (L‘]Jﬂil"lfuﬁ)

PEA AR N P-valule
ganugy  aldgane  aldzaun 12 Tne

03U 13.9+0.73" 13.9+0.73" 13.9+0.73" 13.9+0.73" -

30 U 17.9+0.12%  18.0£0.12" 17.9+0.15" 18.0+0.10" 0.278
60 U 21.7£0.76"  21.6+1.10" 22.0+0.87" 21.8+0.30" 0.868
90 U 25.9+1.85"  26.1+0.66" 26.0+0.45" 25.7+0.58" 0.958
120 u 32.8+0.43" 32.3+0.57° 31.5+0.60" 30.7£1.13° 0.041
150 Tu 38.3+1.15"  36.9+2.10" 38.7+0.60" 37.6+0.79" 0.372
180 U 41.9+0.61°  42.2+0.21" 41.8+0.25" 42.3+0.18" 0.217

AuRaY (NTY) 27.540.45" 27.3+0.36" 27.3+0.07" 27.1+£0.35" 0.714

WUBMe AURAY + SD NnuAIeAIdnYIMEIdInguiaeiyTuuuIveu uaashilinny

UANAAUNIIADA (p<0.05) 1ag ns e lulinNuanAIAUNIaDa
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2. ﬂﬁﬁﬂ’JN’dN‘g‘iﬂ!Mﬂ (Gonadosomatic index)
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v o { J ]
MmN 3 Ariinnuauyseimeadoluudazmiionisnaassvesameunad uazime

Won 185U IMITHANAINS 1WWNUANAINAUITZEZ1IA1 60, 120 tiag 180 Tu

o o -4
S$ﬂUﬂ1ﬂi1UﬂNﬁM1uﬂ1ﬂ’li (Lﬂﬂil“ﬁuﬁ)

JTUTIA - - P-valule
ganmugy  aldzgaue  aldgdmn 2 lne
Frtinnuauyselmavestlameunad (wlosidus)
60 M 3.1£0.33" 3.1£0.15" 3.0+0.19" 2.940.19" 0.632
120 3.1+0.12° 3.30.14° 4.0+0.17° 3.320.02°  0.000
180 1 2.6+0.34° 3.7+0.46" 4.0+0.43° 3.120.19°  0.007
[ o d o o, c b a C
AUNAY (Lll'ﬂil“lf‘uﬂ) 3.0+0.14 3.440.18 3.74+0.15 3.1+0.10 0.001
@ A d = d d.
ﬂ°1mﬂ:nuauusmmﬂmmﬂammmmw (Lﬂaswum)
60 U 4.6+0.87" 5.140.56" 6.1£0.97" 5.7£0.77" 0.171
120 U 5.4+1.24° 8.140.95° 9.2+1.22° 8.2+0.96" 0.016
180 31 6.4+1.25" 7.3+1.04" 8.2+0.92" 7.340.71°  0.225
' A s d c b a ab
aAunay (osua) 5.540.33 6.8+0.22 7.9+0.90 7.1£0.35 0.003

vinemg AuRde + SD imudledidnysndenguiiaeiuluuuiueu uaashiinny

HANANAUNNEDA (p<0.05) uag ns warae lulianuuanaeiunada
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M31ewuIn 4 Madsztivszuugiquiumisluuaazmitonisnaassveslamesiilasy

DIMITNANT NI WNUANANAUIZEZIIAT 60, 120 LA 180 U

o oA sd
5$ﬂﬂﬁ1ﬁﬂﬂﬂﬂﬁﬂiu01ﬁ1i (L“IJ@?L“H‘NGI)

WSIADS P-valule
ganugy  allgdune  aldgdun 12 Tne

USinausiafoauasdaniy (losHud)
60 U 36.3+1.47°  43.8+0.71° 44.7+1.14° 40.6+1.14° 0.000
120 W 35.840.20°  38.9+1.78" 40.0+1.15° 39.5+1.60° 0.019
180 U 33.7£1.10°  41.9+1.61° 39.741.16 40.7+1.08" 0.000
Aunas (osisud)  353+051°  413:1.11°  41.5+0.72° 403055  0.000
mssududulanlasyveuradiadonv (osidud)
60 M 53.042.25°  58.840.05° 59.3+2.02° 57.1£1.92° 0.010
120 Yu 50.3£2.17°  55.9+1.98" 52.540.18°  51.6£0.49°  0.010
180 U 50.120.24°  52.5+1.10° 54.7+1.27° 54.240.25" 0.001
aunay (osidud)  51.120.70° 5574090  55.5+0.80°  54.3+0.84°  0.000
5LAVLBUALOA (logl0)
60 U 0.74+0.11°  0.63%0.05" 0.78+0.11° 1.15+0.18°  0.006
120 M 0.60+0.0°  0.60+0.0" 0.64+0.05"  0.77+0.20°  0.260
180 Ju 0.60£0.0°  0.65£.0.08°  0.68+.0.07°  0.99+022°  0.020
Aundae (logl0) 0.65+0.04°  0.63+0.03°  0.70£0.05°  0.97£0.07°  0.003

WIOIMe AURAY + SD NAudtedidnysnmudanguiaeiuluuuiueu uaasiiinnu

UANAIAUNINADA (p<0.05) Lag ns taas N lullanuuanaeiunsana
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4. m3nagumlasvesd (Color)
MIAUIN 5 ANVaAIUIduUAames (L*) maslunaznulsnsnaassvesdanes

v ' v
nlasuIMmsmauanIwNUANAAUALE 0 T Da 180 Ju

o ' d' s d
5$ﬂﬂﬁ1ﬂi1ﬂ‘ﬂﬂﬁu1u€)1ﬁ1i (l‘lli)il“lf‘uﬁ)

pEA AN . 3 P-valule
FANILAY aldgdmne  aldzaun 12 lne
09U . 46.1142.27" 46.43+1.34™ 46.50+1.90" 46.39+2.04" 0.994
1594 50.7+0.57" 47.4+2.14° 46.9+1.53" 48.0+1.50" 0.063
30 M 48.9+2.82™ 46.1+1.88" 48.0+2.58" 48.6+1.73" 0.487
453U 53.1+0.76" 49.3+2.44" 47.4+2.82° 52.0+£2.41° 0.055
60 U 53.5+0.50° 49.6+2.87 47.5+0.78° 52.0+1.64" 0.011
75 U 52.8+1.04° 48.6+2.18" 48.442.18° 52.0+1.06" 0.025
90 YU 50.0+1.54° 46.4+2.03" 47.3+0.95% 47.7+1.18% 0.088
105 u 53.3+1.0° 47.442.59" 47.2+1.35° 51.140.30° 0.003
120 U 51.6+1.13° 46.9+2.29" 47.3+1.04° 49.4+0.73" 0.012
135 U 52.5+1.54° 48.3+0.30" 47.6+2.26° 46.9+1.14° 0.007
150 3 47.9+2.68" 47.3+2.54" 45.240.80" 45.1+¢1.91™ 0.309
165 Yu 52.1+1.73° 48.4+1.15" 45.940.59° 46.342.15° 0.003
180 U 51.8+0.94 51.2+1.60° 48 412 34" 47.1+1.11° 0.020
AuNAY 51.14+0.08" 47.98+1.46" 47.20+0.38 48.69+0.28" 0.001

vInumea AURAY + SD inuAedsnysndenguiianiuluuuane uaasiiiinnm

HANAINUNIADA (p<0.05) Uag ns uaas lulianuuanaiuNeana
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MIINUIN 6 MINATUAILUAIIa MY (a*) maslunrazrilensnaassvestamesn

v v
ASuomIsHANE N IIENUANAIIRUALLEA 0 i D49 180 U

o " oA sd o
seavameinayluemis (osisua)

PEAAR N .4 3 P-valule
YLANIUR alilgdnne  aldzau 12 Tne
034 30.77+1.44" 30.68+1.76" 30.93+1.89™ 30.58+1.23" 0.994
15 YU . 31.0£2.16° 32.7+1.74% 34.6+1.50° 34.9+1.14° 0.070
30 U 31.7+2.18" 31.5+1.22" 32.342.53" 30.5+1.28" 0.699
457U 27.3+2.13" 31.0+2.32" 31.5+3.27" 29.8+0.55™ 0.197
60 26.6+2.96" 30.2+1.90" 32.6+2.95° 28.1+1.29% 0.068
75 M 24.740.25"° 31.3+0.49" 31.4+1.79° 30.2+1.75° 0.001
90 M 25.5+1.65" 30.2+0.59" 30.6+1.0° 28.6+1.79" 0.007
105 M 24.8+1.53" 28.2+1.06" 30.1+1.98" 30.9+1.42° 0.005
120 M 24.442.36" 29.2+0.31° 29.6+2.06" 28.8+2.39" 0.039
135U 21.1£0.99° 26.742.29" 24.7+0.90° 25.1+0.38" 0.005
150 21.4+1.93" 25.2+2.39° 24.9+1.21° 27.5+1.79° 0.024
165 U 20.4+1.95° 26.9+2.50 28.0+1.88" 29.0+2.40° 0.005
180 1 20.7+1.50™ 21.4+2.88" 21.8+1.51" 20.6+1.16" 0.838
Aunay 25.45+0.55" 28.90+10.1° 29.42+0.91° 28.85+0.33° 0.001

vinomg Ao + SD Naudiedidnysmudenguiaieiuluuuiuey uaashiiany

UANANNUNIIADA (p<0.05) LA ns uaraeN lulinnuuanANAuUNIana
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MINNUIN 7 MINaTasIvuallaImes (b*) masluunazriienisnaassvestamesn

v v
1AsuoMIsHauMNIIENUANA1IAUALA 0 Tu D9 180 Tu

o o s d o
53611J’§T114518J°/1Wﬂ111uf)1ﬂ15 (Lﬂﬂil“ﬁuﬂ)

pEAIARIS R u = P-valule
YANILAY aligdmne  aldzaun 12 Tne
0 47.41+1.60" 47.14+2.06" 47.08+2.22" 47.15+1.80" 0.997
159U . 51.0£1.96" 50.6+2.22"™ 50.3+1.01" 50.3+0.53" 0.947
30 Ju 47.4+1.60° 48.9+1.61% 53.542.45° 51.5+1.03° 0.011
453U 46.2+2.11" 46.2+1.66" 47.8+1.24" 48.6+0.69" 0.212
60 44.4+2.19° 48.7+0.51° 48.1+1.82° 48.942.46 0.060
75 Ju 45.8+2.64° 48.6+1.81% 46.3+1.34° 51.1+0.50° 0.021
90 M 44.5+0.78" 44.7+1.20" 45.5+1.24" 46.5+2.33" 0.706
105 U 42.0+1.26° 42.142.10 42.5+1.03" 46.5+1.19° 0.015
120 M 43.9+1.65" 43.4+1.64" 44.0+0.57" 44.2+2.80" 0.948
135 U 44.8+2.07" 43.8+1.0° 41.0+0.71° 43.9+0.67" 0.033
150 42.9+1.55" 41.9+1.04" 41.7¢1.21" 42.9+0.23"™ 0.434
165 U 45.2+0.48" 43.3+1.22° 43.0+0.29° 48.140.76" 0.000
180 U 39.3+1.99" 40.1+2.89" 42.8+0.04" 43.2+2.29" 0.127
Aunay 44.39+0.59° 45.34+0.17% 45.73+0.22° 46.99+0.89" 0.003

Winome AURAe + SD Nawdisdadnysnmdenguiaiesiulunuiveu uaasiiinny

UANAAUNINADA (p<0.05) LA ns AR N WA NULANANUNIFDA
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5. QUMW (Water quality)
a a 1 ] a Yo
A1TNHUIN 8 qnmQwummmﬁmaﬂ‘lmmazwmumi‘nﬂaawmﬂm‘nm‘n"lﬂmmmsme

. v
TmIenuanaIaTuAIa 30 Tu 99 180 U

szozinal ()

| fAunde
HNUIINITINAADY B
30 60 90 120 150 180 (@ uFaIFYw)
YARIUAN © 290800 26.0+00°  26.0£00"  20.0£0.0"  23.0:00°  25.0+0.0" 24.8+0.0"
i I 29.0£0.0 26.0£0.0° 26000  20.0£0.0°  23.0200°  25.0+0.0 24.820.0
(Wesirua)
aligau 12 . .,, 2 r . . i
LL" 29.0+0.0%  2.6.0£0.0" 260400 20000  23.0£0.0°  25.0+0.0 24.840.0
osirun)
1n6@osiFud)  29.0:00%°  26.0400° 260400  20.0+0.0™  23.0:00°  25.0£0.0" 24.8+0.0%
P-valule - - S r - - =

. [ E4
WINUIYR AURAG = SD NAWAWAITNYINIBIBINGY ns Tune waaad hilinnuuaneig

AUNIADA
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14 v H
M31wWIn 9 gangiiveniumdsluudaznitonsnaassvestlamesildsue ke

v v
NI NUANAIITUAILA 30 Tu D49 180 Ju

szoza1 ()

] funde
HUIWNIINAABN N
30 60 ) 120 150 180 (@srusaITYa)
YANIUAY 28.0+0.0° 250400  24.0:00"  19.0+0.0™  250+1.00"  25.0+1.00" 24.30.29"
aligdue . - . . . ) y
L 28.0+0.0 25.0£0.0°  24.0+0.0 19.3+0.58 26.3+0.58 26.7+0.58 24.9+0.25
esirua)
algdu 12 A - - - i - i
. o 28.0+0.0 25.0£0.0°  24.0+0.0 19.3+0.58 25.7+0.58 26.0£1.00 24.7+0.0
osirua)
1n6 osiFud)  28.0:0.0° 250400 24.0:00"  19.3:0.58" 253058  26.040.0" 24.6£0.10°
P-valule - - - 0.802 0.201 0.140 0.053

[ ] [ v
WO ALRAY £ SD NAUAIEAI0nEINIEISIngua1eiuluuuIA aashiiny

UANANIAUNISADA (p<0.05) LAY ns LAAIN IUTANUUANAINUMITDA
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Y v '
AW UHIN 10 mwmfluﬂsﬂ-Lflumwmﬁ1sﬂﬁuiutmawuaumsmmawmﬂmmaﬁ"lﬁ'ﬁ'u

' v
DIMITHANF M I IINUANAIIAUALA 30 Tu B3 180 Tu

szozIa1 ()

. flunde
HUWNIINAAD ;
30 60 9 120 150 180 el
YANIVAY 7.0:006"  7.0£0.06"  6.9+0.06"  6.8+0.06"  7.1£0.06"  6.9:0.06"  6.9+0.02"
ﬁ‘h‘]zau‘] 6 ns ns ns ns ns ns ab
i 7.0£0.12 7.0£0.10 7.00.10 6.8+0.06 7.120.06 7.020.10 7.0£0.02
esirua)
allgdu 12 . . . r o L J
) - 7.120.10 7.140.06 7.120.06 6.9+0.06 7.240.06 7.120.06 7.120.03
esiFua)
1n 6 (o3 1Fud) 7.0£0.06°  7.020.10°  7.040.12°  6.8+0.12"  7.10.10°  7.040.12"  7.0:0.02"
P-valule 0.728 0.532 0.341 0.480 0.400 0.341 0.085

[ . v
VINMe AURGY £ SD NAUAAI0NYINIBIBINGY ns Tunuds uaasi lifianuuaneds

AUNADA
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] v v v
MINWUIN 11 ndunazawiimisluuaazvilsnsnaasivest/amesnldsueims

. v
WEAUANIBNUANAIIAUA A 30 U D9 180 U

. syozilal () ﬂ' m‘ﬂiﬂ
HUWMINARD ST
30 60 90 120 150 180 (WaanIunRans)
YARIUAY 6.5:0.12"  7.00.12"  7.60.10  8.2+0.12"  7.030.12°  6.9+0.06" 7.240.03"
allzaum e u - . . . ? .
) 6.5:0.06"  7.2+021%  7.6+0.15°  8320.10°  6.9+0.10°  6.8+0.10 7.240.09
RICHERT)
alizau 12 L - . w . - r
o g 6.4+0.06"  7.0£020°  7.7+023"  82+0.10°  7.0:0.06°  6.8+0.06 7.240.03
Wesiua)
1n6 @osiFud)  6.540.10°  6.9+0.10°  7.5:0.10°  82+0.12%  6.9+0.10°  6.8+0.10" 7.1£0.03"*
P-valule 0.557 0.321 0.634 0.432 0.330 0.719 0.441

v [ k4
WUOIMA AURAY = SD NAWAWAIDNYINEIBINGY ns Tunnaas uaaan hifianuuaneie

AUNADA
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14 [ ]
AMINHNUIN 12 uanTmuu-"luTmmuﬂlmmmﬁﬂ‘immazwu';tlmimaawmﬂammw"lﬁ'%'u

v v
DIMITHANA NI WTUANAIAUAILA 30 Ju D9 180 Tu

' Loz () rjun?{a
NUWNMITNATD T RS
30 60 90 120 150 180 ' (IRATEIARDA)
YANIUAY 0.06£0.02"  0.05:0.02" 0.06:0.02"  0.04+0.01"  0.05:0.01"  0.06+0.01" 0.050.01%
ﬂ1ﬂzau16 ns ns ns ns ns ns ns
¥ 0.06:0.02"  0.06:0.02 0.06:0.02° 0.05£0.01°  0.06+0.01"  0.07+0.02 0.06+0.01
(lesiFua)

allgau 12 4 e n y N . )
b 0.07+0.02 0.07+0.01 0.07+0.01 0.06+0.02 0.07+0.02 0.07+0.02 0.07+0.01
esiyun)

1n 6 (osiFud)  0.07+0.02°  0.07£0.02" 0.07+£0.02° 0.06:0.02" 0.06+0.01"  0.06+0.01" 0.06:0.01%

P-valule 0.687 0.366 0.563 0.441 0.546 0.802 0.308

[ [ 9y
MinoiMg AuRAe £ SD inudaedadnysnudingy ns luuuias uaash hitinnuuaneis

AuNaan
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:’ o i v a Yo
ATNNUIIN 13 "lumsw-"luimmmlmmmaU‘luLmazﬁmﬂmimaawmﬂamm‘n"lﬂm

. v
DIMIIHAUAHIWNUANAIINUAULA 30 T D3 180 U

' szouzal () Aunag
nWMINALY S, .
30 60 90 120 150 {so ~ (innAN3uABANI)
YANIUAY 0.23+0.02"  0.25:0.02"  0.26+0.02" 0.26£0.05° 0.24+0.04"  0.25+0.04" 0.25£0.02"
y B 0.224£0.02"  0.23+0.03"  0.23+0.03" 0.24:0.04" 0.24£0.03"  0.21+0.03 0.230.02
(esiFua)

allgaw 12 | r .- N w J N
B 0.21+0.04 0.23+0.02 0.23+0.06 0.24+0.05 0.21+0.05 0.20+0.02 0.22+0.03
osirun)

1n6 (osiFud)  02240.03°  024+0.02% 024:0.04" 0.24+0.03° 023001  0.23+0.03" 0.23+0.02"

P-valule 0.859 0.668 0.791 0.873 0.590 0.217 0.448

1] ] v
WUOIME AURDY = SD NAUAWAIDNBINIBIBINGY ns TuUIAT waas lillnnuuanae

AUNADA



107

4 °y a ' v Ay Yo
MINNUIN 14 "lu"1mm-"luTﬂimuﬂjmmmaa“lmmazﬁuaumsmaﬂwmﬂmﬂmﬂmu

] v
DM HANA NS WWNUANAIIAUAUA 30 1 D19 180 Tu

svozia ()

.
-

] Aundy
MUWMINAAD L. S
30 60 90 120 150 180 (WaaniuAeaAs)
YARIVAY 0.15£0.03"  0.16:0.01"  0.15:0.03"  0.15£0.03"  0.15:0.01  0.15+0.03" 0.15+0.01"
allgdm e . L N J . N .
iy = 0.14+0.03 0.15+0.02 0.1420.02 0.15+0.02 0.14+.0.01 0.13+0.01 0.14£0.0
esirun)
allgdm 12 ns . L, .., L . .
il 0.14+0.02 0.14+0.02 0.14+0.02 0.15+0.02 0.14+0.02 0.15+0.01 0.150.0
lesizun)
1n6@lodidud)  0.17+0.03%  0.1740.02"°  0.16£0.02"  0.16£0.02"  0.16+0.02°  0.17+0.02" 0.16+0.01°
P-valule 0.648 0273 0.557 0.907 0.291 0.363 0.093

] [] Y
Winoivg AURDY £ SD Haudiedadnysndingy ns Tunuas uaasi litinnuuand

AUNADA
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o 1] °y { 1 ] H
M598I0 15 003 Isneala-eareSavenihmasluuaaznilensnaassvesamssn

' vy
TAsummsmananenuanaaiudaua 30 Ju 83 180 Ju

szozna ()

. fundy
NUWNINATDY e
30 60 90 120 150 5500, MUBNOTAIAGRAS)
FANIUAY 0.36£0.04"  0.36£0.07°  0.36+0.05° 0.37+0.06" 0.37+0.10®  0.37+0.06" 0.37£0.06"
aligam e

" 0.43£0.05°  0.43+0.06" 0.42+0.05° 0.44£0.05° 0.41x0.07°  0.40+0.05" 0.42+0.04™
(losiFun)

allgdn 12

Y 0.45£0.06°  0.45£0.06" 0.48+0.06" 0.47+0.06" 0.44£0.06" 0.47+0.06" 0.46£0.06"
(esivua)

1n 6 (osiTud)  0.38+0.05° 0.4120.02" 0.40:0.08" 0.39:0.09" 0.41£0.06"  0.39+0.07"° 0.40+0.06"

P-valule 0.156 0.283 0.180 0.283 0.679 0.289 0.255

[ [ 9y
WUOME AURAY + SD NAINAIAIONBINIBISINGY ns Tuuuaas uaasi lifianuuanais

AUNADA
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HaMINIIZHNIa0n
1. maavla
a d aa
MITIHUIN 16 HAMSAATIENNIT0A 1A8 1% Analysis of Variance (ANOVA) ¥89A 1104

amean ldSusmisnauamswiuand1afuszozIal 180 Ju

Sum of Squares df  Mean Square F Sig.
0 Between Groups (Combined) : .000 3 .000
Within Groups .000 8 .000
Total .000 11
30 Between Groups (Combined) .003 3 .001 667 .596
Within Groups .013 8 .002
Total 017 11
60  Between Groups (Combined) .036 3 .012 1.024 432
Within Groups .093 8 012
Total 129 11
90  Between Groups (Combined) .029 3 .010 713 571
Within Groups .108 8 .014
Total 137 11
120 Between Groups (Combined) .029 3 010 507 .688
Within Groups 153 8 019
Total .182 11
150 Between Groups (Combined) .036 3 012 S12 .685
Within Groups .187 8 .023
Total 222 11
180 Between Groups (Combined) 016 3 .005 452 7123
Within Groups .093 8 012
Total .109 11
AV Between Groups (Combined) .009 3 .003 407 152
Within Groups .060 8 .007

Total .069 11
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a o aa : @
ATNHNUIN 17 Wﬂﬂ'ﬁ'ﬂﬂi’]zﬂﬂ']\iﬂﬂﬂiﬂﬂﬂl‘l’fl Analysis of Variance (ANOVA) 993AM4UINUAN

voaamean lAsuo s HauE I eRLANA1NUIZEZIaT 180 U

Sum of Squares df  Mean Square F Sig.
0 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11
30 Between Groups (Combined) .069 3 .023 1.537 278
Within Groups 120 8 .015
Total .189 11
60  Between Groups (Combined) 469 3 156 237 .868
Within Groups 5.280 8 .660
Total 5.749 11
90 Between Groups (Combined) 329 3 .110 .100 958
Within Groups 8.793 8 1.099
Total 9.122 11
120 Between Groups (Combined) 7.450 3 2.483 4428 041
Within Groups 4.487 8 561
Total 11.937 11
150 Between Groups (Combined) 5.947 3 1.982 1.194 372
Within Groups 13.280 8 1.660
Total 19.227 11
180 Between Groups (Combined) 683 3 228 1.847 217
Within Groups 987 8 123
Total 1.670 11
AV  Between Groups (Combined) 167 3 .056 466 714
Within Groups 953 8 119

Total 1.120 11
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a d aa a
AITHUIN 18 WANTAATILHINa DA 1asld Analysis of Variance (ANOVA) v03msian Ia

vosamean ldsuoimsnanamsenuanaanuszeza 180 Tu

Sum of Squares df Mean Square F Sig.

LA  Between Groups (Combined) .009 3 .003 407 752
Within Groups .060 8 .007
Total .069 11

WA  Between Groups  (Combined) 167 3 .056 466 714
Within Groups 953 8 .119
Total 1.120 11

WG  Between Groups  (Combined) .683 3 228 1.847 217
Within Groups 987 8 123
Total 1.670 11

WGR Between Groups  (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

ADG Between Groups  (Combined) .000 3 .000 1.833 219
Within Groups .000 8 .000
Total .000 11

PER Between Groups (Combined) .019 3 .006 44.922 .000
Within Groups .001 8 .000
Total .020 11

FCR Between Groups (Combined) .003 3 .001 3.465 .071
Within Groups .003 8 .000
Total .006 11

SR Between Groups  (Combined) .000 3 .000
Within Groups .000 8 .000

Total .000 11




[ é
2 mﬁmmauysmwm (Gonadosomatic index)
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a 4 aa v A
AITNHIN 19 HANMSAATIZHIN19ADA 1At 19 Analysis of Variance (ANOVA) Uo3awiina1u

¢
auysmmﬂmmﬂmﬂmma

60, 120 ttay 180 U

v
HWN
9

&

[

Y

DIMIINAVAIUTINUANANNUITZELIA

Sum of Squares df Mean Square F Sig.
60 Between Groups  (Combined) .094 3 .031 601  .632
Within Groups 418 8 052
Total 512 11
120 Between Groups  (Combined) 1.278 3 426 27.700 .000
Within Groups 123 8 .015
Total 1.401 11
180 Between Groups  (Combined) 3.583 3 1.194 8.715 .007
Within Groups 1.096 8 137
Total 4.679 11
AV Between Groups  (Combined) 960 3 320 15.638 .001
Within Groups .164 8 .020
Total 1.124 11
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a s aa v A
AITHHIN 20 WANITIAATITHIMADA laely Analysis of Variance (ANOVA) Y93Q%HANY

o { [ ' { 1 @
avysalmevesameunalion ldsuemskaudmenuanaeiusses

1381 60, 120 LAz 180 I

Sum of Squares df Mean Square F Sig.
60 Between Groups  (Combined) 4.181 3 1.394 2.160 .171
Within Groups 5.162 8 .645
Total 9.343 11
120 Between Groups  (Combined) 23.558 3 7.853 6.480 .016
Within Groups 9.694 8 1.212
Total 33.253 11
180 Between Groups  (Combined) 4934 3 1.645 1.646 255
Within Groups 7.992 8 999
Total 12.926 11
AV Between Groups  (Combined) 8.855 3 2.952 10.873 .003
Within Groups 2.172 8 271
Total 11.027 11




3. izuuqﬁﬁuﬁ’u (Immune)
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a d aa 5 . a =1
AITNAUIN 21 HANSIATIZHN19T0A 1ag1d Analysis of Variance (ANOVA) voTunauiin

(D9AIAIDANLLYDIa1MBIN AT UM HA UM T INUANAIAUTL oA

60, 120 Ltz 180 U

Sum of Squares df Mean Square F Sig.
60 Between Groups  (Combined) 131.488 3 43.829 33.277 .000
Within Groups 10.537 8 1317
Total 142.025 11
120 Between Groups  (Combined) 31.792 3 10.597 5975 .019
Within Groups 14.188 8 1.774
Total 45.981 11
180 Between Groups  (Combined) 104.468 3 34.823 22.158 .000
Within Groups 12.573 8 14572
Total 117.041 11
AV Between Groups  (Combined) 76.346 3 25.449 44378 .000
Within Groups 4.588 8 573
Total 80.934 11
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a 's aa v a
AT INUIN 22 Nﬁﬂ'li')lﬂi]a‘iﬂﬂ“ﬁﬂﬂiﬂﬂi‘%’ Analysis of Variance (ANOVA) Y934N153UNY

a sd A a4 Yo oA
ﬁ\‘lll‘l.lﬂﬂ'ﬂﬂﬂﬂ'ﬂﬂﬂl‘ﬁﬁﬁmﬂmBﬂ‘ilT]“Uﬂ\ﬁjﬁ'lﬂ@\i'ﬂ"lﬂiUﬂTﬁ'ﬁW’dllﬂ”Mi'lU‘ﬂ

UANANINUTZEZIIAN 60, 120 (1AL 180 TU

Sum of Squares df Mean Square F Sig.
60 Between Groups  (Combined) 72.854 3 24.285 7.559 .010
Within Groups 25.703 8 3.213
Total‘ 98.556 11
120 Between Groups  (Combined) 50.595 3 16.865 7.587 .010
Within Groups 17.784 8 2.223
Total 68.379 11
180 Between Groups  (Combined) 38.799 3 12.933 17.548 .001
Within Groups 5.896 8 737
Total 44.695 11
AV Between Groups  (Combined) 39.984 3 13.328 20.199 .000
Within Groups 5.279 8 .660
Total 45.263 11
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a '3 aa @
AITNNHIN 23 Nﬁmi’nﬂﬂ&’ﬁﬂNﬁﬂﬂIﬂtﬂ‘ff’ Analysis of Variance (ANOVA) ¥89335¢A1
a a s Yo oA 1w
llﬂuﬂ‘ﬂ'ﬂﬂﬂﬁ”mﬂﬁﬂvlﬂi‘U'E)'l‘H'liNﬁUﬂ1ﬂi1UﬂLlﬁﬂﬂNﬂuiZU&’l'J'ﬁ'] 60, 120

Hag 180 M

Sum of Squares df Mean Square F Sig.

60 Between Groups (Combined) 487 3 .162 9.270 .006
Within Groups .140 8 017
Total .627 11

120 Between Groups (Combined) .057 3 .019 1.619 .260
Within Groups .093 8 012
Total 150 11

180 Between Groups (Combined) 283 3 .094 5.947 .020
Within Groups 127 8 .016
Total 409 11

AV Between Groups (Combined) .203 3 .068 11.619 .003
Within Groups .047 8 .006

Total 250 11




4. malasuulasvesd (Color)
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a d aa '
MITIHUIN 24 WANTANTIZHNSADA A8 1% Analysis of Variance (ANOVA) ANUAI19UBY

(] ] k4
Fuualames @*) mmﬂammﬂ"lﬁ'summsNaummwmmnmaﬁuﬁmﬁi

0 Ju 04 180 Ju

Sum of Squares df Mean Square F Sig.
0 Between Groups  (Combined) 269 3 .090 024  .994
Within. Groups 29.448 8 3.681
Total 29.717 11
15 Between Groups  (Combined) 26.036 3 8.679 3.668 .063
Within Groups 18.931 8 2.366
Total 44.968 11
30 Between Groups  (Combined) 14.087 3 4.696 .890 .487
Within Groups 42.190 8 5.274
Total 56.276 11
45 Between Groups  (Combined) 59.434 3 19.811 3910 .055
Within Groups 40.536 8 5.067
Total 99.970 11
60 Between Groups  (Combined) 63.948 3 21.316 7.245 011
Within Groups 23.539 8 2.942
Total 87.488 11
75 Between Groups  (Combined) 47.148 3 15.716 5.385 .025
Within Groups 23.347 8 2918
Total 70.495 11
90 Between Groups  (Combined) 20.551 3 6.850 3.120 .088
Within Groups 17.565 8 2.196
Total 38.116 11
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Sum of Squares df Mean Square F Sig.
105 Between Groups  (Combined) 79.420 3 26.473 10.997 .003
Within Groups 19.259 8 2.407
Total 98.679 11
120 Between Groups  (Combined) 43.272 3 14.424 7.109 .012
Within Groups 16.231 8 2.029
Total 59.503 11
135 Between Groups  (Combined) 55.852 3 18.617 8.406 .007
Within Groups 17.719 8 2215
Total 73.571 11
150 Between Groups  (Combined) 18.960 3 6.320 1.412 .309
Within Groups 35.812 8 4.477
Total 54.772 11
165 Between Groups  (Combined) 79.710 3 26.570 11.452 .003
Within Groups 18.561 8 2.320
Total 98.272 11
180 Between Groups (Combined) 45.041 3 15.014 5.929 .020
Within Groups 20.259 8 2.532
Total 65.301 11
AV Between Groups  (Combined) 26.198 3 8.733 14.712 .001
Within Groups 4.749 8 594
Total 30.946 11
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a d aa a
AISNUIN 25 WAN1TAATIZHNaDA 1as1d Analysis of Variance (ANOVA) YoImsinad

Y d’ Yo U :{ 0 u
HasuuAaImes (a*) ﬂlﬂ&ﬂ’ﬂTﬂ'ﬂ\‘lﬂ'lﬂi‘Uﬂ'mﬁNﬁuﬂ1ﬁ51ﬂﬂuﬂﬂﬁ1ﬂﬂu

v
Gaue 0 Ju B3 180 Tu

Sum of Squares df Mean Square F Sig.
0 Between Groups  (Combined) .193 3 .064 025  .994
Within Groups 20.481 8 2.560
Total 20.674 11
15 Between Groups (Combined) 29.296 3 9.765 3481 .070
Within Groups 22.444 8 2.806
Total 51.740 11
30 Between Groups (Combined) 5.249 3 1.750 490 699
Within Groups 28.570 8 3.571
Total 33.819 11
45  Between Groups (Combined) 30914 3 10.305 1.973 .197
Within Groups 41.773 8 5.222
Total 72.687 11
60 Between Groups  (Combined) 60.227 3 20.076 3.533 .068
Within Groups 45.465 8 5.683
Total 105.692 11
75 Between Groups (Combined) 90.460 3 30.153 18.397 .001
Within Groups 13.112 8 1.639
Total 103.573 11
90 Between Groups  (Combined) 47.962 3 15.987 8.758 .007
Within Groups 14.604 8 1.825
Total 62.566 11
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Sum of Squares df Mean Square F Sig.
105 Between Groups (Combined) 66.705 3 22.235 9.485 .005
Within Groups 18.754 8 2.344
Total 85.459 11
120 Between Groups (Combined) 52.801 3 17.600 4.501 .039
Within Groups 31.280 8 3.910
Total 84.080 11
135 Betwegn Groups (Combined) 50.455 3 16.818 9.354 .005
Within Groups 14.383 8 1.798
Total 64.838 11
150 Between Groups (Combined) 58.460 3 19.487 5.541 .024
Within Groups 28.133 8 3.517
Total 86.593 11
165 Between Groups (Combined) 134.996 3 44.999 9.322 .005
Within Groups 38.617 8 4.827
Total 173.613 11
180 Between Groups (Combined) 2.978 3 993 281 .838
Within Groups 28.308 8 3.538
Total 31.286 11
AV Between Groups  (Combined) 29.746 3 9.915 17.574 .001
Within Groups 4.514 8 .564
Total 34.260 11
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a d aa a
ATIINHIN 26 WAMIANTIZHN19aDn 1aeld Analysis of Variance (ANOVA) Mstnadiivdes

v [l vy
vudlames (b*) vesamen ldsusimisHauaveiuanA N UALA

0 Ju 84 180 Ju

Sum of Squares df Mean Square F Sig.
0 Between Groups (Combined) .188 3 .063 017 .997
Within Groups 29.960 8 3.745
Total 30.148 11
15 Between Groups  (Combined) 891 3 297 118 947
Within Groups 20.129 8 2.516
Total 21.020 11
30 Between Groups  (Combined) 67.076 3 22.359 7.347 011
Within Groups 24.346 8 3.043
Total 91.422 11
45 Between Groups  (Combined) 12.964 3 4.321 1.876 212
Within Groups 18.431 8 2.304
Total 31.395 11
60 Between Groups  (Combined) 40.695 3 13.565 3.754 .060
Within Groups 28.911 8 3.614
Total 69.606 11
75 Between Groups  (Combined) 53.313 3 17.771 5796 .021
Within Groups 24.527 8 3.066
Total 77.840 11
90 Between Groups  (Combined) 3.242 3 1.081 479 706
Within Groups 18.035 8 2.254
Total 21.277 11
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Sum of Squares df Mean Square F Sig.
105 Between Groups  (Combined) 41.817 3 13.939 6.576 .015
Within Groups 16.958 8 2.120
Total 58.774 11
120 Between Groups (Combined) 1.182 3 .394 116 .948
Within Groups 27.173 8 3.397
Total 28.354 11
135 Between Groups (Combined) 22,671 3 7.557 4.835 .033
Within Groups 12.503 8 1.563
Total 35.173 11
150 Between Groups (Combined) 3.832 3 1.277 1.018 .434
Within Groups 10.041 8 1.255
Total 13.873 11
165 Between Groups  (Combined) 48.509 3 16.170 27.196 .000
Within Groups 4.757 8 .595
Total 53.266 11
180 Between Groups  (Combined) 33.771 3 11.257 2.568 .127
Within Groups 35.065 8 4.383
Total 68.836 11
AV Between Groups  (Combined) 10.459 3 3.486 11.372 .003
Within Groups 2.453 8 307
Total 12912 11




5. QUNNI (Water quality)

a s aa
MINNUIN 27 HAMSTAATIZHNADA 1o 1Y Analysis of Variance (ANOVA) ¥83aH

123

a

au

9

] ' v
v MmAvesamean ldsusimsnauainsenuanaanuae 30 Tu a3

180

Sum of Squares df Mean Square F Sig.

30 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

60  Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

90 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

120 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

150 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

180 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11

AV Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11




a d aa
MINNUIN 28 Nﬁﬂ1531ﬂ51$ﬂﬂ1\3ﬁﬂﬂiﬂﬂi‘]’; Analysis of Variance (ANOVA) VOIPUN

¥

v [ v ¥
vonhwesamesi lasuemiswaua s nuana i uaaue 30 Yu o4

124

a

nu

180 U
Sum of Squares df Mean Square F  Sig.
30 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11
60 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11
90 Between Groups (Combined) .000 3 .000
Within Groups .000 8 .000
Total .000 11
120 Between Groups (Combined) 250 3 .083 333 .802
Within Groups 2.000 8 250
Total 2250 11
150 Between Groups (Combined) 2917 3 972 1944 201
Within Groups 4.000 8 .500
Total 6917 11
180 Between Groups (Combined) 4250 3 1.417 2.429 .140
Within Groups 4.667 8 .583
Total 8917 11
AV Between Groups (Combined) 496 3 .165 3.967 .053
Within Groups 333 8 .042
Total 829 11
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a d aa
ATNHIN 29 WANTAATIZHNADA lao Y Analysis of Variance (ANOVA) yoannuiy

v v ' E Y
nsa-duarnveaiwesamesit las UM SHANAIH I 1ENUANAIAUA A

30 Y1 89 180 YU

Sum of Squares df Mean Square F Sig.
30 Between Groups  (Combined) .010 3 .003 444 728
Within Groups .060 8 .007
Total. .070 11
60 Between Groups  (Combined) .016 3 .005 792 532
Within Groups .053 8 .007
Total 069 11
90 Between Groups  (Combined) .029 3 .010 1.296 .341
Within Groups .060 8 .007
Total .089 11
120 Between Groups  (Combined) .016 3 .005 905 .480
Within Groups .047 8 .006
Total .063 11
150 Between Groups  (Combined) .017 3 .006 1.111 .400
Within Groups .040 8 .005
Total .057 11
180 Between Groups  (Combined) .029 3 010 1.296 .341
Within Groups .060 8 .007
Total .089 11
AV Between Groups  (Combined) 016 3 .005 3.167 .085
Within Groups .013 8 .002
Total .029 11
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a 's aa a {
AITIHUIN 30 WANITAATILHNADA lasld Analysis of Variance (ANOVA) Y8300nFauN

v v ] v
azanoivestamean ldsus i sHaua I eNUANAITUALA 30 U D9

180 U

Sum of Squares df Mean Square F Sig.
30 Between Groups  (Combined) .017 3 .006 741 557
Within Groups .060 8 .007
Total 077 1
60 Between Groups  (Combined) .109 3 .036 1.365 .321
Within Groups 213 8 .027
Total 322 11
90 Between Groups  (Combined) .043 3 014 598 .634
Within Groups .193 8 .024
Total 237 11
120 Between Groups  (Combined) .036 3 012 1.024 .432
Within Groups .093 8 012
Total 129 11
150 Between Groups  (Combined) .037 3 012 1.333 .330
Within Groups 073 8 .009
Total .110 11
180 Between Groups  (Combined) .009 3 .003 458 .719
Within Groups .053 8 .007
Total .063 11
AV Between Groups  (Combined) .010 3 .003 1.000 .441
Within Groups .027 8 .003
Total .037 11
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a r'd aa
AIIHUIN 31 HANITAATIZHNaDA 1au1d Analysis of Variance (ANOVA) vouon Tuiiis-

b4 ] ’ 14
vluiﬂiLﬁ]u‘“ﬂ\iﬁ'l‘llﬂﬁﬂ?I'l‘ﬂﬂflﬁ"lf’]’%“ﬂE)'I‘l'ﬂiNﬁuﬁ1ﬂ51ﬂﬂllﬂﬂﬂ1ﬁﬂuﬂﬂlm

30 Ju 89 180 Yu

Sum of Squares df Mean Square F  Sig.
30 Between Groups ~ (Combined) .000 3 .000 510 .687
Within Groups .002 8 .000
Total .003 11
60 Between Groups ~ (Combined) .001 3 .000 1.212 366
Within Groups .002 8 .000
Total .003 11
90 Between Groups  (Combined) .000 3 .000 728 .563
Within Groups .002 8 .000
Total .002 11
120 Between Groups  (Combined) .001 3 .000 1.000 .441
Within Groups .002 8 .000
Total .003 11
150 Between Groups  (Combined) .000 3 .000 762 546
Within Groups .001 8 .000
Total .001 11
180 Between Groups  (Combined) .000 3 .000 333 802
Within Groups .001 8 .000
Total .002 11
AV Between Groups  (Combined) .000 3 .000 1417 308
Within Groups .001 8 .000
Total .001 11
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AINHUIN 32 HAMITUATIZHN1ADA 1819 Analysis of Variance (ANOVA) ¥4 luinsn-

v v [ v
TuTasnuveuiwesamesn lasuevsnauavignuana e ud e

30 Ju 89 180 Ju

Sum of Squares df Mean Square F Sig.
30 Between Groups  (Combined) .001 3 .000 250 .859
Within Groups .006 8 .001
Total .007 11
60 Between Groups  (Combined) .001 3 .000 541 668
Within Groups .004 8 .001
Total .005 11
90 Between Groups  (Combined) .001 3 .000 349 791
Within Groups 011 8 .001
Total .013 11
120 Between Groups  (Combined) .001 3 .000 230 .873
Within Groups 015 8 .002
Total .016 11
150 Between Groups  (Combined) .002 3 .001 676 .590
Within Groups .009 8 .001
Total 011 11
180 Between Groups  (Combined) .004 3 .001 1.844 217
Within Groups .006 8 .001
Total .011 11
AV Between Groups  (Combined) .001 3 .000 983 448
Within Groups .004 8 .000
Total .005 11
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MINHHIN 33 HANTAATILHNMAaDA 1asld Analysis of Variance (ANOVA) ¥04'lu lasvi-

¥ v [ 9
"luTﬂsmuﬂlmﬁwEmJammﬁ'lﬁ'mmmsNﬁummwﬁnmnmaﬁuﬁum

30 Ju 949 180 Ju

Sum of Squares df Mean Square F  Sig.
30 Between Groups  (Combined) .001 3 .000 574 648
Within Groups .006 8 .001
Totz;l .007 11
60 Between Groups  (Combined) .001 3 .000 1.562 273
Within Groups .002 8 .000
Total .004 11
90 Between Groups  (Combined) .001 3 .000 741 557
Within Groups .004 8 .000
Total .005 11
120 Between Groups  (Combined) .000 3 .000 179 907
Within Groups .004 8 .001
Total .005 11
150 Between Groups  (Combined) .001 3 .000 1.481 .291
Within Groups .001 8 .000
Total .002 11
180 Between Groups  (Combined) .008 3 .003 1.223 .363
Within Groups 017 8 .002
Total .025 11
AV Between Groups  (Combined) .001 3 .000 2.949 .098
Within Groups .001 8 .000
Total .002 11




MINHUIN 33 HANTAATIEHNNT0A 1A81Y Analysis of Variance (ANOVA) 494803 15
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v v v
Woaa-Woaresaveniweslamesn lasueimsnauaimienuana1anu

v
Graue 30 Ju D3 180 Tu

Sum of Squares df Mean Square F  Sig.
30 Between Groups (Combined) .015 3 .005 2.285 .156
Within Groups .018 8 .002
Total 033 11
60 Between Groups  (Combined) .012 3 .004 1.516 .283
Within Groups .022 8 .003
Total .034 11
90 Between Groups  (Combined) .023 3 .008 2.087 .180
Within Groups .029 8 .004
Total .052 11
120 Between Groups (Combined) .019 3 .006 1.517 .283
Within Groups .033 8 .004
Total .052 11
150 Between Groups  (Combined) .008 3 .003 522 .679
Within Groups .041 8 .005
Total .049 11
180 Between Groups  (Combined) .017 3 .006 1.490 .289
Within Groups .030 8 .004
Total .047 11
AV Between Groups  (Combined) 014 3 .005 1.645 .255
Within Groups .023 8 .003
Total .037 11
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1. mssuduaunlanlasuveswadiiamenvin (Phagocytic activity)
1. M3IA381 RPMI1640

1.1 aza1y RPMI1640 1 ¥ (10.4 n%"n)1u1§1ﬂ5’uﬁphumsﬁwhs%aué’a
900 JaAAAT AN pen/step 100x 1 HaaAAT

1.2 @AW NaHCO, 2 n3u uazSuanuiunsa-fuaaldld 7.5 (lasld
NaOH 1 403100 30 HCI 1 Wosuoa) Ysusinaninduiimumsisaindeuda 114 1,000
Hanans

13 thasazawitldnsesiudensesvuin 0.22 lulaswes ful3lu

:i ] & [] Ay 9 d' a a
VIANHIUNTUINUYDUAI NYUNNY 4 DIAUHALTYT

L d
2. Mstiuiaieanly Hemocytometer

Small square = 1/400 sq. mm. 125sq. mm.

W-

«—1 millimeter —s| ‘Co\nlip‘ grid (central aree)

2.1 204 Cover glass UV Hemacytometer 19 1 1nsti)agadiodiaiion 9-

a [~ =
10 Ty TAsanINIAAILY Hemacytometer 70 1¥ilaRaAnnaznaY Uszuna 2 uih

[

@ o < d Ao ]
22 dudwudadeanisldndesganssad idiasves 100 X Tuges R
9

v
$119u 5 909 Taotiy 2 AT9 NINUDULATAINA199DS Hemacytometer
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o <]
2.3 MImuaaNuTuTUYBIlaion
] v v

Yy v g A ' a 4 a4 A 4 P
ANUVUUUUDIUUAA DA = AURAYUBUUALADANULNG 2 ATI X 10 (BAAND

U0anns

2. M35 IATTAVIEUALBN (Bacterial agglutination activity)
1502018 Phosphate Buffer Saline (PBS)
_ #9NaCl 8 n3UKCI 0.2 NSy Na,HPO, 144 n3u taz KELPO, 0.24 n3u 11
drunauiieg azaeluingy Uiuanuiunsa-uaed1d 7.2 @20 NaOH 1 ueduoa

50 HCI 1 wesuea) neudsullSinas1d 14 1,000 Tadans
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v Q’
1. qmﬂ{]ﬁmmmmzm (Air and Water temperature) YISINYIA LaTAM (2553)

a

a o a [
Tt 35 14ines Tuiiinos (Thermometer) lun1singaingil
A(
2. anuthunsa-iluaie (pH) vas1Nesa Lazane (2553)
A, ' = a 4 @
Tau3s 191n5 0aRowiines (pH-meter, HI 9821) lunmsdannuilunsa-ilu
p
A9
BMNS
- A A a Y A '
1. Calibrate 15 037t0%in03 arwasazaeniimanuilunsa-ud
10U 4, 7 uag 11
1% A a a S Y o qY Y Y
2. 419110 Electrode vounIoaitoxiines udrulvudsiionszaiy
o Yy 9
15 1N
1 & = a [ Y L :
3. Yua1y Electrode voun30eiitayiiines adludied1ah

oot V w A gy Ay y
4. ﬂﬂ"JNﬂTJ’I pH ‘i'éliluﬂ’s‘m’lm‘uuﬁtm’lmumﬂ'1ﬂ

3. aaanuﬁazmm% (Dissolved oxygen; DO) ﬁ?tﬁiy (2543)

1a#75 Azide modification

gunsal
1. 429 BOD
2. gunsallumslamsa
3. gunsaiinTeaudn

A131Al
1. @150%a18 MnSO,
A2a10 MnSO,4H,0 480 N3 %30 MnSO,.2H,0 400 N3N 138 MnSO,.H,0

v v
364 n3u lurinau uazdSudsuas1d'1d 1000 Hadaas
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2. ®1908018 Alkali-iodide-azide reagent (AIA)

v
o a o

) g :’ g U d’d ' a a a =) ; J Y
dmsuihdediendl Do eglulsunangadudi nsemnianududud
v v
(uraarimall) azane NaOH 500 N3y (v5® KOH 700 n5u) + Nal 135 A1 (M50 KI 150 N1)
Tusinau 250 1addas @u NaN, 10 5 Feazaroudrluingu 40 Taddns udlsu
Suas iy 1,000 Taddas
v ' ] ' v v
dmFudIe6190l DO aglullSuanunnNgAdud?  (MaRiIng
[ d A A A : a T a Y A @ @
A9 UWAINABUNY HToNHIUITYeg TN uAIUALAATA) aZA10 NaN, 10 N5
v .
Tuiindu 500 Hadans uAAAY NaOH 480 AU uaz Nal 750 nsu adldausuazare
a 9 aa (] = o
(sazatei lavzldvguues Ixdsunsuoiua)
y 9
3. N3 H,S0, [ty

v

4. vhutle (Starch solution)

3
g

aza1onautle (starch) 2 NTU AL salicylic acid 0.2 Y T nduitdou 100
Hoaans
5. ®15a2210 Sodium thiosulfate (Na,S,0,. SH,0) 0.025 ud31oa
210 Na,8,0,. SH,0 6.205 n$u lushnduidudideaudvintiiulmia
({1 NaOH 0.4 n¥u (3o1iy 6 ueiuea NaOH 1.5 fiadaas) minviuliuy5unas i1 1000
Hanans
M3
1. fiunhdedieluuin BOD Aumsazaty MnSO, (M1uwE1929) LAz
Alkali-iodide-azide regent (AIA) 881907 1 Haaans Tﬂﬂ‘lﬁ’ﬂa1ﬂ’iluﬂm:u“l¢’fﬁa1§1 Yardvan
Wi anaznou
2. 1AUNsA H,80, udu 1 ladans wiBnadiaunznouazay
3. ANATAZAI0NT 100 Tadans lansafua15aa1s Na,S,0,5H,0 0.025
uesuDA IHVDIAITATAWINAY
4. @it 23 noawirIidh msazasizndoududdhmiodiiy
udr lawmsadesumsazarnaailudla

5. 9a1/51Asazane Na,S,0,. SH,0 0.025 N 11411/



137

AU

Y
USunmeendinuazaietii = U511a3 Na,S,0,. SH,0 0.025 up3uea x 2

g
4. woulanie-111A510% (Ammonia-Nitrogen; NH,-N) ¥33(0g34 uazans (2553)
1A83T5 Phenate method
gilnsal
1. Spectrophotometer
2. Cuvette
-
3. ginsalnToaud’
=\
A3adl
1 ?190sn18 Oxidizing
¢ s d o & i
wienas ladenlaliaae'lse (5 tesidud) nseldioend 1wy
¢ P 4 /3 o i ) a A o
Yoo napsond ninaosulszua 5 wedidud nauduiingy 40 Taddas YSuanudly
" 9 T 1 9 & dy =
asa-iluas vesmsazaeldegszning 6.5-7.0 Aawnsainde (HCD) drsazasiinlsiaion
[ d
nudden
2 ®158Ya18 Rochelle salt
£010 Rochelle salt (Potassium sodium tartrate; KNaC,H,0,.4H,0) U
[ :’ o a aa Qy I~ a a a o a :
50 ¥y Twindu 100 Taddas aw 30 wifi Neliiou ud29udy MnsSo, 50 Tadnsy
naundsannuey Tuis 1 1ad3nasasy 100 adans
3 @1959Y Q18 Phenate
w o °y nll dl =)
£a18 NaOH 2.5 N33 (a2 Phenol 10 n51 luthnauinysiseinuen Tuile
v
a a aa [} o I'd
1 181/51asasy 100 Hadaas dsazarwilnswisnniyndlav
4 @1302a19 Standard Ammonium chloride
v ] v . ]
9 NH,CI fiouuris 3.819 a1 azareluhnauidseninuen Tudle 1914
Y31as 1000 fiadans vz ldmsazarsuen Tudivinasgruntianududu 1,000 Tadniude
v v '
dns miugamsazarnanduay 5 Tadaas evedeinau 500 addas vz ldasaza
[ v
wonTudlnnasgiu Alanududu 10 Tadnsuaedas Mintugadisazais 15 addas 1o
Y oy o a aa 9 = ot Yy 9 a a o
19inaY 500 danans 12 laasazarouey Tudtlouas g untaududu 0.3 Nadniy

ADANS (1‘%1 rﬂu Standard Ammonium chloride solution)
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35N3
b4 ]
1. 9a111A10619NN589A20NTZATYNTBOIAIY Volumetric pipet $1UIU 10
liaaans asluviagiauy
v
2. vazwdnhwiegnluviagilsuy Idduasaza
- 91902018 Rochelle salt 1 Yiga
- 91502210 Oxidizing 0.5 dadaAT
- 91309218 Phenate 0.6 Uaaans
.;’,' [] a 4 o aaa < 4
3. aePBediaion 15 wii e Idasazaeihl§asouann
4. lUSaAmsgadunasd1oin3eq Spectrophotometer NANWLIINAY
630 W1 TUIUAS (nm)
o ' y 9 =} = a o
5. Aurumanududuveen Tulisnlsoumsudumsazaiy
a s o ¥ A = vo & .
u@uimuﬂmmgmmmauh D IMT8N Reagent blank TaolHi1ndu 1ag Standard solution
9y
Tav14 Standard ammonia chloride (0.3 Hia@n3uApaAns) 08190z 10 Nadans unudediariilu

f0 2 uazdnarsazasly o0 2
AUIN
Total ammonia-nitrogen = (C1 x A2) / Al

p) C1 = ANUTUYUUDY Total ammonia - nitrogen 1w Standard solution
(0.3 Haansunoans)
Al = 11 Absorbance U84 Standard solution

A2 = f11 Absorbance 109 Sample
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5. lulasn-lulasiou (Nitrite-Nitrogen; NO,-N) Y3IRYTA LaZABIE (2553)
Tae15n153AT (Colorimetric method; Reddish purple azo dye method)
gilnsal

1. Spectrophotometer
2. Cuvette
3. gUnsslinTeuta

GRFGH
1. @150¢018 Diazotizing Reagent
§9e15 Sulfanilamine 5 n§1 ava1wluaisaz  HCl Tald  HCl fudu
15103 50 iaaaas azaeluringu 300 fadaas 1dnl3ul5inasIHIg s00 Taadas
2. ?13a¢a1y Coupling Reagent

¥9015 N-(1-napthyl)-ethylenediamine-dihydrochloride 0.500 5% azawlu

e

[

o a a g a a ' A A A
1NAU 500 UaanNIy lﬂlﬂum’]ﬂﬁ‘lﬂ ﬂ']ilﬂiﬂilﬁ15a$ﬁ151ﬁunﬂlﬂﬂu 3o luﬂﬂ15ﬁ3ﬁ’|ﬂﬁju

o

v

Fihaa
3. Standard Nitrite Solution
v v
M3 UNAITAZA10 NaNO, 0.4925 A5y azateluiinau 1,000 Haddaas (14
msazarwanududu 100 dadnifudodins NO,-N) gad13509a10 Standard Nitrite Solution 10
v 0
fiaddns (aududu 100 Tadnfudedns NO,- N) Hevrsdastinauli lddsuias 1,000
a aa = gy 9 a a o T a 9 4'4
Nadaas (@sazarslianududu 1.0 Tadniudedas No,-N) 1dasazais No,-N idianw
9 9 a a o 1 a T R A )
Wudu 1.0 TadnSudeans 15y Standard Nitrite Solution 399 19e15aza1w UM NN

nasguae
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M3
v [
1. A NNHIUNIINTBIRIBNTZAIYNTDI 50 Hadans aalu Beaker
YA 100 Haaans
a 5 5 s a aa U Y Y o Qy vy
2. wua1Tara1y Diazotizing Reagent 1 UaaaAs wenldidnruneld 2-4
= 1" a
UM (BYUNU)
a a aa 1 Y 9 o Qy 9 L] 9
3. 1ANE3AZAY Coupling Reagent 1 Haddns e ldidiiuns ed1aioy
10 w1# i Tty 2 52T
4. 'l iammsgaduuasdlonies Spectrophotometer H1423AAU 543 U7
Tuwas (nm)
5. saamanududululast Tulasiou (No,-N) naswlinasgu
1 4 I'd
6. wilasmnnududu Tulasy Tulasiou o, -N) 1didlululasv

({adnsunoans) Tnoguale 3.28

6. lunsnlulasiou (Nitrate-Nitrogen; NO,-N) 193765 tazaaiz (2553)
JCVET Copper-cadmium Reduction column method
ginsal
1. Spectrophotometer
2. Cuvette
3. Column
4. gunsalinToauda
Al
1. 91992019 Diazotizing Reagent

¥39@15 Sulfanilamine 5 5y azaroluaisaz Hcl lagld  HCldudu

v ]
US11a3 50 iadans azarwlwinau 300 aaans udrl5ullSuas 1914 500 Taddas



2. @130¢019 Coupling Reagent

#9815 N-(1-napthyl)-ethylenediamine-dihydrochloride 0.500 N33 aA1 olu

oy Y a a o =] = = [} A & A o
HINAU 500 Yaansy lﬂ'ijalu‘ll’)ﬂﬁ‘lﬂ mimstmmmzmﬂiﬁunnmau Y50 Womsazauu

s
e

3. @150a10 NH,CI-EDTA (dudu)
' b4 '
¥aa13aza1e NH,CI 150 n3u Tutinau 500 dadans

4. @1509010 NH,CI-EDTA (9991)

y 9 9y a aa A vy :’

AAMI3AZA1 NH,CI-EDTA (udu) lude 3 50 Hadans 1we919d201
aduldladsuins 2,000 NAAAAT IANT1502019 Disodium  Ethylenediamine Tetraacetate
$1uau 0.3 p3u hmstSuanuilunsa-uee i 14 7.5 Tavmsidn NaoH

5. A13a2AY Stock Nitrate (YUAU)

' v v '
Fam1s KNO, frumseuuits 0.7218 a5y azareluiinauldld 1,000

6. 91502018 Standard Nitrate
QAA15aA0 Standard Nitrate (Fu9u) Tude 5 @28 Volumetric pipet $117u
v .
50 Haaans azaeluthnau 1y 1dUSunasasy 500 adans
d g 4

7. Copper sulfate 2 nlosirua
o @ : o Y 12 a aa
#9913 Copper sulfate 20 05y azarwluihnau i 1ddsmas 1,000 Hadans

o
8. N3ANAD (HC) WuYY 6 UBTUBA
4 .

qar1sazaw (HC) Wudu 500 Haddas MevrsdrnihinaulilddTuns

1,000 daaaas

9. W Cadmium
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ad
AN
1. ﬂ’]ilﬂ%ﬂnllﬂﬂiﬁﬂu (Cadmium)
o . o ] A y 9
HINY Cadmium ﬂﬁxlﬂm 25 N3y !l‘viuﬂiﬂ HCl (N5ALNQD) LYNUYU 6
¢ v "y a = y v o & &
HDTUDA NIUAIYUNIUNIIUATDIA (ﬂizinm 5 UIN) INNTANY HAZAaNAIWUINAUN A1) A

a &' o ! d d o a aa
IUMVANAUNTA 1INUUUIAIIAZAY Copper sulfate 2 (o515UA Uszun 100 Haddns mas

b4
S o Aa

] = o =]
vl‘lJ ﬂ?u%’)ﬂllﬂ\ulﬁ"}u'luﬂigu'lm S UM ﬁ?ﬂﬂl‘Iﬂiz’VlQﬁu']Nuﬂ”Nﬂ'mvlﬂ ﬁzlﬂﬂﬁ‘]iﬁsa’miﬁ

a d 3 o (] [ a o
U ud AN a15aTa1e Copper sulfate 2 (aidua nyiasly mudounaduniioudy M
q’: 3 a 2 a :’ a J n’: 9 9/ : o o a4 KX a
AMuTUABUMA1LY AT MMardndhamanaty 1nTudsdrsthnausunsene lulinand

v

aadaey
o d a
2. MIwIsuADULAALIIY (Cadmium Column)
a :’ o [ d ' o’: Y = x a o 9
@ninauasluneduilnldr viniudnunadion (Cadmium) Nw3on')
o dq I Y a o o o” Y 1 =} o 9y
aslunednild ldanugedszana 18.5 wudwas Snuseavuih ldviuuaadion shinsd
uAALTioY (Cadmium) Taoldaisazate NH,CI-EDTA (199919) $1u2u 200 diaddas W1
@ 4 L] 9 Y a a aa 1
ABANNAIRE1991 uazlvmIsuaisaza1odiniag 100 Haddns  INMIHAVIZTNIN
#1501 Standard  Nitrate Solution 142U 100 HaddAs Hazd15aLa1y NH,CI-EDTA
Yy 9 a aa 3 v dq Y [ a aa ] =
(Fudu) 2 Tadaes nntumansazarvasluneduii i lvaasludnsi 7-10 Taddasaeui
v E4
o w U [} o v d
3. mamssnhdaledaazmsiiiaslunoaul

vy v
A2911620019NNTDIANITTAIBNITOL 914U 100 Wadans  wwaun

9y
o a aa Y o d 1 [}
a150¢a10 NH,CI-EDTA (9udiu) $1uau 2 iaddas mimiumaslunedud daesld lnadu

y 9 14
a o

Y a aa [ a aa a <4
1udnsn 7-10 Haaansaeuin (9a1szanas 10-15 w1H) Hiarih 25 Tadaas usnng Lazdu
Suasnmas'’ld

4. myaded wazmsiam Abs (M35 lulasn)

@ 1 o oo a aa [ @ " a

ANAITASAWNAININEIUADANI $1UIU 50 Haaans (Fuaoau luhu
v v

15 ¥17) 1NWUANA15aL0 Diazotizing Reagent 1 ianans wirlvminunel 2-4 uii (edn
a Yy a . a aa { Y 1 @ : Y 9 =) [
(Hv) udAANAITALA1Y Coupling Reagent 1 adans we lviminu N 3edraries 10 w1H ua

" a o o’: o [ U @ 9 4' o 4.!
Taispiu 2 ¥l mnuum"lﬂ’mmmsgﬂcmum (Abs) AWIATDY Spectrophotometer NAAY

v '
° v

v
543 W1 TuuAT WIBUAY Reagent blank Tagldihndudauasniimiiouidieg
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5. M1 Recovery factor
5.1 Taun159Ad15aa10 Standard Nitrate Solution (0.1 HaanTuABANST)
' v
$112U 100 Haddns VINaNADAITALA1E NH,CI-EDTA (19udu) $112u 2 Taddas vintium
v d 1 Y ] LY a aa ' = q’ : a aa ‘: ]
aslunedund Yaeeld Inarulusasi 7-10 Hadansaouri Ne1ii 25 Tadaas usnna taziny
YSunasimae 3
14
52 A299130ZAIUNAIINAIUABANYT 11U 50 Hadans NTUIANY
. . o o a aa [} Y 9 o Ay 9y a gy a
#1502010 Diazotizing Reagent 914U 1 #iaaaas woirldidhdunal 2-4 uiii udaudu
. a aa U Y 1w ay 9 U 9 P=1 T "a
13502018 Coupling Reagent 1 Hadans werldiminu Nelled197os 10 uri ua laithiu 2
#21ue lilSasimsgadiunaa (Abs) A201A399 Spectrophotometer AT 543 U1 TuINAT
53 A1F (Recovery factor) = (0.1 HAANTUADANS VDA nitrite nitrogen /
YY) s, S O a 9.
AWV UUYDA nitrite nitrogen A 1d) x 100
° ' y 9 5 . [ dy
6. A Nututu luasn 1uTasou (Nitrate nitrogen) A1l
Nitrate nitrogen (Uaansunoans) = [(A —B) x (F)] / 100

d (]

Taon A = anududuved lu'lasn AW Columm
B = anududuveslulasy 7 18H11 Columm
F = Recovery factor

7. udasdanududy Twasn lulasiou o, N) 1difululasy

(HadnSunpdns) Tauguaiy 4.43
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7. saslseavin-vleavlesa (Orthophosphate-Phosphorus; PO,-P) ﬁ?tﬁiy (2543)
1a875 Stannous chloride
gunsel
1. Spectrophotometer
2. Cuvette
3. gUnsaiiAsoudn
sl
1. @150¥019 Ammonia Molybdate
I3OUAIIAZAY (NH,), MO, 4H,0 §147U 5 N3N azareluiindu 3s
Haddas hasazaisanad duasluasazaiensa H,S0, (aza1ensa H,S0, 56 Naaans
aslurhnduso fiadans) udadnindulildsinasasy 200 fadans
2. 91902019 Stannous Chloride
T8N A15ATA1Y (SnCL2H,0) §1U9u 2.5 n5u aza1s1y Glycerol Tu
31193 100 Taaans Taslderui?on (Water bath) lumsvhazaiwans
3. @130¥01¥ Standard Phosphate
WSoNa1sazals KH,PO, $1u2U 0.2195 N5y azanelutingdu 1,000
fadans (WWasazawdudu 50 fadnsudedas PO,-P) gaa 1502218 Standard Phosphate fi
181 $1uu 50 Taaans FenrsdinhinduliilSinasasy s00 Tadans (lasazaredudu

a a o 1 a A 9 a
S UaNIUNDAAT PO4-P) mah“lumimmuﬂﬂﬂmmgm

ad
N9

v
Y 1

o P 9y a aa
1. gA11A20819NAIUNIINTBIRIBNITTATBNTDY 2.5 adans aslu Beaker
Y119 100 Yaaans
2. [ANAITALAY Ammonia Molybdate $112U 1 Tadans e lvdnu
3. [AUAIIALANY Stannous Chloride Solution $112U 5 noa e AU
ay 9 = 1 ra a
71913 10 wiue litdy 12 wn

4. hlSamnmsgadundedionies Spectrophotometer Nt 690 U1 Tu

g
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5. Annumanududureanssad (Phosphorus) N5 WIATTIU
6. Mmsuwlasmanududuses Isveaima Weawesa (po,-p) ity

003 Isvloala @adniudedns) Tavgaday 3.06
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1. MIAATNTHANUFY 11981 (2547)
P A A

gUnsnlitazinIediie
1. DU (Drying over)
2. UIAF1 (Weighting bottle) H39911DQi1H8Y (Aluminium dish)
3. TouuHa (Desiccator and silicagel)
4 Ay (Tong)
5. 139959 v (Analytical balance)
6. FOUANAT

ad

25015

.
o e

v v 0 v
1. et levau Idimriniuuueu udnivenndaazsaiimin’ll

v @ ]

' v Y v
2. Andeg1eo1rs lduade Yszanm 2-3 ndu Fahwmiinudlreniwminld
o n'l d' o v ald'd a =1
3. thuadeiussyiiedeis lleuludnligaumgl 100 esrwaiied

Q VY

Hunai 2 $2Tue luszrieuvzdaadlaruiads
o & q \ o < o
4. vhnatsesnnngou udni lilaTeeuudena 13 1oy Yarhvaads
0 v
wani luFmimiinl3
% P g
Msfar eI uAn LYY
sd & 4 2
oS uUANNUFUNIHUA = [(P-V) / A] x 100
) v )
@19 0. = NNITNYIAFITINA0E19NDUB VLN
v v

. = 1TNYIATINFIT 019 so Ui aau Iaihminiuliveu

14
Y 1

o Y { o a s
fl. = UIN ﬂﬂ?ﬂﬂ1ﬁﬁu1ﬂ1’)lﬂ5'}$ﬂ

2. madanzyitd 1qal (2547)
aUnsafiiaziniesile
1. §20n3215104 (Dish crucible)
2. Toouuis (Desiccator)
3 W1 (Muffle furnace)
4. WHUANUS U (Hot plate)
5. G:l’ﬂ}iu (Furne cupboard)
6. AN (Tong)
7. 130994 IW# (Analytical balance)

8. FouUAnI
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ad
5013

v
1. Mdensziiles M@sumIMAUMUaRUYDIA108190 M5 ud i1y

v
[y a

wluusnigungl 550-600 ssruwaod Wuna 30 wii
Y & s 2 yy ' & - y
2. nintiu ihdoenszidiesesnninmur asne PBuuikunssiiioundonld

v

3 o ' ° a < ° & q LY o
wudnag udnih laaddieululaouwds idnh lddaihminuazsaiuin 13
b4 v b4
3. @ndledemisldludiensziios Uszum 2-3 nfu udaduimin
C= ] Y
wazvatiuiin 13
o ¥ d:l 9y o 1 ] y Yy o

4. hdrwnszidieandeudiedia llwmuuuiuanudouludaiusunse
v
NaMuAnIY

v
5. hidawnsziiioandeudiedilimaslumumnligungil 550-600
pernaFed 1Wumnal 2 92109 Tasdszanawdrdu uamindain lage I uaagindaidl
¢ A AL ey & e 2wy va . 2 a v
asvewmndeagzaeniidionsziiios mdns BIMiduuundunszidiouniou udmoa
= d ¥ o '
myazaouan lusasusiua 4-5 nea Iidyuiiner lszmelduiavuusuanudou uds
o 3 Y Y o ¥ 4” 3 Ay vq ¥ & [ [ ] dy A
i ldirdesu Ididdvna ihdaenssidioseenndans Bldioudnaajunudunsziiiouniou
o :,’ Ay =< o o :’ @ @
wanivon ldanalimiouluTasuude v l)Faiminuazaatiuin1d
o a1 d Y
mImuuvlosmuad
/d Y o
WosuaInanua = [(A-v) / A] x 100
" v v
9 0. = IMind1en 3285 AIBIINA UM
9
. = IMInAUN I BINA UM

L 1

° o { o a L4
fl. = U ﬂmﬂmqmmiﬁmm’nﬂiWH

3. maaanznlilsiiv dyal (2547)
310l

1. msslfnsonlseneudie

Anhydrous sodium sulfate (NaSO,) : Anhydrous copper sulfate (CuSO,) Tu
9n3120A01 ©30 Anhydrous copper sulfate (CuSO,) : Anhydrous potassium sulfate (K,SO,) Tu
8131 20A01

2. Screened methyl red indicator

A28 Methyl red 97421 0.2 N3 1102 Methylene blue 31194 0.1 A1 u

Ethanol (96 11Jo315ud) 100 Hadans
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Jd d L4
A1502218 NaOH 45 1losiyua

v v 0
#9015 NaOH 450 n5u azansluthndu i 1dlSuas 1,000 iadans

¢
4. 91502019 H,SO, 11A531U4 1 Uauoa

v '
Qamsazaty H,S0, udu 28 fiaddas Wevdioihnauld ldd3inas

1,000 Haadns

5.

¢
®1302079 NaOH 113311 1 U949

0 v 0
F9a15 NaOH 40 n3u azawluinauli lddsnas 1,000 Hadans

gilnsel

1.
2.
3.
4.
.

6
7
8
9

Kjeldahl flask 4119 800 Waddns
NS D9UDUDINT
4 W
(ASDINAY
vIngUlsny YA 250 Hadans

Yula vu1a 50 Haaans

. NITUDNAIY YUIA 25, 50 Haadns
v
. Tsansauvag
T
. IN09%

v v v
. nszuenaathmsouinay

10. NITATHNIBY

11. gouda

25013

1.

[
o

@ro819n3 Tlsaud

Fadreonuunszamnies Tavlddedeiiil TusAuge 12 nfu uazld

2-4 n§u vionszawnseandnirly1a1u Kjeldaht flask (41 Blank #2t)

2. wumssal§aser sz 2 nfu udagauda 2 gn udauAnmsazany

H,50, 117w 25 Haaans Tavldnszuenais uduvir idniu

3. 111101 Kjeldahl flask ldedfunsesdesidlalinnuioutios nou

b4
] @ o 1 [} ”
wmgansziay ndsnmiuddddnnuiousuden sznitamstes1insniu Kjeldahl flask

Q’l’ o 1 9y a
ud]uﬂidﬂsn ﬂ1ﬂ1ﬁﬂﬂﬂﬂuqﬂﬁ1iﬁ$ﬁ1ﬂﬁ1ﬁ

4. Yansealinnuiou uddlawanugaliilasy Kieldaht flask 131#idu

] v "
WINUSIM 1ADYDA Kjeldahl flask Hiyaddn imzdasgId1dinaudasly udvimsdes

v v
aoaula nazdane 13 1Miou



150

5. imhnduasly 500 fadans

6. 19inlagamisazaio H,50, ¥1ATFIU 1 UBSUDA $11IU 50 adans
Taluvaagsuyvuia 250 H0dans Au Screened methyl red indicator 14U 4 ¥iog UA?
e lldodhdmlasveuniosndu Taslddasvesrenduguegluaisazaty @arirld
TraruiaTosnILILYBIATDINEY

7. @NE150¥10 NaOH 45 (os15ud §117u 80 iadans a1y Kjeldant
flask Ao UEID619919 nmhish Kjeldahl flask lidedhfumseenausiui uagvims
we Msazargldidny

8. IWanudoumieandusunsziia uewTuilvgnndueendszaina 150

(] A

14 [ [ J v
Haadns luvaaglsuy nniudeuviaruyesnnnlauniesnau Tlarwvendusgmil

Y
[ vy

v v " '
asazarw 1y inaudsdarnenduervaaglsuyeen uaziervaagdruildiindu
Uszann 200 adans wasdnudaeenauunuud e lihvesmnnudou

9. hmsazaeluvaaglsuy 1 lamsniuearsazats NaOH masgiu
J o a a
0.1 wosuea wnszviuiludnas @l
o LT 2
msmuunuosisua lilsau
o a aa o o aaa @
NaOH §117¥ 1 Hadans ¥1asg1u 0.1 uesuea Mufnser ldweddy
Tulaswu 0.014 nfy
d g
wosidud lulasiou = [(¥-n) x 0.014 x A/ @] x 100
1o n.NadaAIY0I NaOH wasg i lrlums lamsnansazawnndiedie
v. iadansves NaOH masguilFlums lawmsnarsazaiwnin Blank
A, ANuNduYeIaITaza1w NaOH anasgiui 1943
: v @ 1 P a 4
a. ihnindmegsemsnldlumsinsey

¢ o o d o
(oS5 uA Crude protein = o siHud luInsau x 6.25
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4. mydnss iy 170l (2547)
GG
Petroleum ether 1138 Dichoromethane ¥158 Hexane
gunsaluazinieaile
1. Soxhlet apparatus
2. Thimble
3. qou
4. Toouuna
5. WIAAULUY 250 Hadans
o=

a1

a o o @ vy
AY (A IUVIVVIANULDU)

2

HAUANNS DU
S ¥ A=

9. VAN ouNYA

ad

M3

° y a a o w =] Y o y_ v aa
1. u']‘U'Jﬂﬂuuuull'lﬂlﬂl‘lﬁUqa'lﬂ'llﬁﬂ’lUlﬁﬂllﬁi%llaqu'lvlﬂﬂnﬂﬂ‘ﬂ'ﬂll

aumgil 100 osrnsaiFoa unn 2 21w

2. niu theemndeia 18 u Toeuuta udni lidauageatuiinl

3. Famindeieszana 2 nu dufudaru 19905z 0.8 ndu
AN amiaes 194lszana 1.0 nfu $119alszana 1.5 a3w darodhaldlszana 2.0 nu uay
o319z 1.0-2.0 N¥N YuNIZAINNIB uazeaMinda08191S Hedaedaldas
Thimble t&11ad 20618

4. 111 Thimble 11J1d1u Soxhlet

5. AB Soxhlet I§1LIAS BIAILILIY

6. 1A% Dichoromethane a3 luvaasuuuy Uszaunm 2 1u 3 vosvia uda
e ldednfiy Soxhlet azununuTou

7. Aathiniesniuniu udadlannudouvesruanudou Tanda
anudeutlszina 20-30 esruaiFoa Fnmsadaiiun 8 $2Tus egfusiiavesiaeti)

8. #himste dsaza1weenain Soxhlet Taoliimdomsazats fiogluwa

S »

funuutiosiiga 1aziin13nea Soxhlet 8ONIINVIANULVULATIATOIAIVULY VINUUAINS

PIAAUUDUVULAUANNS DUIUNB UL
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a =

9. 1hwaaduuunllldludouiiigungii 100 ssmusaidoa Wunai 2-4

L)
Yy o

< Y o o 2wy vd v i v &2 Yy
d2Tue udnieeninaang 13 1deu luTasuuds udr9aiminuazativin 13
o g Y
mssunlesiFud lusiu
d d @
wlosigua lusiu = [(¥-n) / @] x100
) v
o n = dhminvladuuuy

v
v = minradunuundnnada lusiuuazauuna

Y
° g |

P a '
A= umunmammm1sm1c§"lumsams1:ﬂ

5. myannenleeIms 1@l (2547)
RPTGHY
J < L4
1. H,80, [Wudiu 1.25 ulosidua
v .
qamsaza1n 1,80, iudu 1.25 Taddas Bevednhnauld1dysuas
100 dadans
2. NaOH 19udu 1.25 wlosidud
o v oy o I Y & a aa
Faa15 NaOH 1.25 n5u azawluhnauld1ddsunas 100 uadans
3. UPANDEDA
4. Antifoam
o A4 A
ginssiuazinTeslie

A v Y & '
. in3eelvauiou LaznsenIUUY (Condenser)

[am—

4 9 o 9 ¢
2. nspNtimIeugnsel

y y
0YLUNINTDI

b

4. dou

5. Toouuna

6. N

7 nszueniati
8. 1n5pada i
9. AU

10. §1981991M115 (MEumsana ludiuudd)
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3513
1. hdaeudinseslleuludeunguvgil 105 ssrusamea ineln 14
d v y A4 ‘i‘_l & Yy o yd v
vdnvsInsunNuHUeY Wuna 2 92 1ue uanhvenunalvdwuluTaouurs
] v
2. FuhnindeudIniod uazaatiuin (MaAtsy 4 S1nue) 1120619
' v
2113 laasludrsudansaaraimiin uazsatiunn meiley 4 sunug)
o ¥ ] 1Y) 9y o A'l 9 9 4' ]
3. 1i1aensed aetudndumasesldanudeu uaznisaniuuiu
(Condenser)
a y 9 d d d o a aa ]
4. 1@AunsA H,S0, Wudu 1.25 wlesidua $1uau 150 adans aslune
v . '
condenser (Hai1ld Inaruaiosniuiu udadanies dudtedrediunsa 1,80, Wudu
- P o o A a . A
1.25 tlediFud urnat 30 win Tassunaivazfiasazaiofon Ay antifoam 3-5 Hoa Mo
tlaafunsinanes
5. nyesmsazatwesn lashlFuify' Ui vacuum aseduatedlsnsosau
v Yy  a S avey A a yy ¥ o v
fronsoareaiin nniulfnihdeunwsou3dedronsestlszunm 3 ass @unuansa) 1d»
Ysurud a1 lii closes
= y 9 dd oo a aa ¥
6. 1ANNSA NaOH (U 1.25 1lostdua 31u2u 150 Haaans aluve
Y] [} Jd d 4 a L) a
condenser AUAIDY19AIU NaOH (Wudu 1.25 wosidud Wunat 30 win Tassunatvaszh
A a . d' LY a
30z UADA 1AL antifoam 3-5 oA 1atlasdumsiianes
7. nspsmvazaween lasilSuijulii vacuum assduandionsessu
v Yy a o q¥e Yy o a yy y 3
frenseaurtaaiin nniulfnifeunwsou13dedrensest)szana 3 ase Gunuansa) uag
¥ g ot ¢ & A o & ' a
aedningu 1 a5 udrlfueansseddiedn 1 afe e lai udFuijuduaralui closes
o ¥ Y A Y 4 2 v Y y
8. WnuNINTeIeeNNATBINIT 0 Ias ldurumantadeuiinsoauda
4 % J z o d' ) Q’/ o
YsuauTontiu vindwnileuludeuiiguugil 105 ssruwadoa Munar2 Falus i
v d Yy o : Y o 2
aonu1 v lulesuur ¥uiviin uazaatiuin
9y ] [
9. i limiigaingil 550-600 ssruwaidod Wunat 2 92 Tuq 1
v o Y] 2 A Yy g Y v Q0 & o v A
ponualisuludlensuiisundou tdunu A luTosuud sy ¥uiviin uazaatiuin

(NATHY 4 AULYUQ)
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o d 3 L'L
mMsauIulesirua lsevis
Jd d o
1Woesua loe11s = [(P-v) / A] x 100
A :’ o . @ 9/
110 N = 1WIMINYDY Crucible ¥AUDULATDULNY

£ 4

1IN UNUD9 Crucible HAIH

U

b4
g ([l

o LY a 9 a r'd
1l =UIN ﬂﬁ’)'E)fJNﬂ’]‘H15‘7]1%114?!13’3[?\518‘"

d a a
6. madnzvaslulamsn Qulasoun3idndaunsn) iyal (2547)

o Jd o U4 o < o
msmnanlesiruanis lu'lawsa (lulasnunsongunsn)
Jd d J o [~ '3

wesiruanis lu'lawsa (luTaswuns@ndunsn) = 100-¥-0-1l-v-u
A /a o 2 e
150 %. 1o IFUANNUTUVDIAIDE190INS
Jd d J 9 Y [
0. a3 UMt YD IAI98190 M3
Jd d o a @ [
1. iesiua lUsiuvoedoe1901m13
d d @ @ [
. WosiFud luiiuue 1961901113

/44 o o
v. 1oIFUA le9IMI5UD9A 08190113

7. maamzvimfSnamalsNueansIan Sommer ef al. (1992)

S REIGE
1. Ethanol 95 to3idua
2. Diethyl Ether
3. Sodium sulphate anhydrous
4. KOH 60 tlosidua
0‘1 [ :’ ) 9y (a a aa
%3 KOH 60 n3u azawlwinauld 1d1suas 100 Haaans
5. NaCl 9 wWlosiFua
v v '
%3 NaCl 9 n3u azasluthnauldldsuas 100 Naaans

¢ A A

gUnsnlitazinTeile
1. Sonicator
2. Water bath
3. Spectrophotometer
4. Cuvette

L |
5. gUnssinTen?
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ad
BMs
v @ ' @ o a aa
1. F9A29619 0.02 N3y asludnines vua 50 Hadanas
a sd o a a aa a g
2. @Y Ethanol 95 e3iFud USuas 10 Tadans 1N KOH 60 tesigud
a a aa A =2 4 (] e’: ° ) d 9/ A n a
U31105 1 iadans eaawadamswnmivii i 1draduandein3 09 Sonicator WU 5 U
3. 1111y Water bath guvgil 50 ssruadod una 5 wiil iiveh
1Y) [ o 9y ' v o a a gy J o y JY
msafamssniagesnninwad udrldeslfivuigungiives newih liluuenwaddau
4 { ] a 4 a ~ '
(RS89 Centrifuge 1 3,000 50UABLT (U131 10 Wi AV sazawfivassi 1aldlunasa
Y v 7 A o
naavs Hudlonszaunased ieloadumsgnazaeainues
4. mansazavdiniesh 1nag Kjeldahl flask @ Diethyl Ether 1511015 15
a aa ¢ g d |a a aa ] 9 n’: Qy 9 n’: a
fiadans wag NaCl 9 Weosidua USas 15 fadans wiwdwena PBaunonsudlauay
a oA a a .oy
fimdios Taunimsazarodlaszagyuai
9 Y
a XY = 4
5. [dtlulagaeraisazaredlans |y msuasumimaesveunlsiuesa
Yy a d L4 a a aa ] 9 n’: Ay 9 u’: = = A
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a = d a a o 1 [y : o I 9
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8. M3UanzmTainas C-Phycocyanin (Aat/as91nITues Silveira et al., 2007)
GAFGH
1302018 Sodium phosphate buffer 10 daa lua

a IS

' v .
%3 Na,HPO, 7.1 n§u azaroluinaulildlsuias so Taddas ianu
J =1 Jd a aa
Wt 1 Twand v 13ifluaden) gaaisazais Na,HPO, ifudu 1 Tua1s 10 Taddans e
v [
de1inau 900 aaans YSuanuiunsa-duareldividy 7 (328 NaOH 1 uesuea nso
HCI 1 wosuoa) uaziSuln1alSinas1,000 Hadans Hanuduty 10 Tadlua
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1. Sonicator

L=

Water bath

oo

Spectrophotometer

B

Cuvette

bt

Vortex
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M3

1. $adandne 2 nfu ldlufinmnesuuia 100 fiaddns @y Sodium
phosphate buffer 10 fiad 1ua USuas 50 Taddns aulddhiu

2. Tl Idsaduandlom3es Sonicator WM 5 W

3. uglu Water bath figaivgdl 50 essuwaidon funar 10 il iilerh
msafaeseningeonnsad

4. WE1R9w Vortex  tite 1 wadnauiud Lﬁu"l"ﬁué'tﬁumaaﬂﬁqﬁuﬁ 4
RN AT

y ~ =] ' a =
3. uanaznounanuslszanu 3,500 s8uABUIN Li‘lunm 10 UM QA

= 19
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C-Phycocyanin ta217u#inHa
6. MUY C-Phycocyanin NNYAT

1/518u@15 C-Phycocyanin (ﬁaﬁnﬁ"udeﬁaﬁﬁmﬂjmffmﬁnuﬁa)

PC = [(OD,,,-0.474) x OD,,] / 5.34
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MNANUIN 8 Ficoll Paqua ﬁﬁuﬂﬂmmﬁﬂﬂﬂﬂﬁ

MNAUIN 9 RPMI1640
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